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(54) [Title of the Invention] 

Color Display Device 
(57) [Abstract] 
PURPOSE: To provide a color display device that 
facilitates memory control and whereby the 
number of control circuits is curtailed. 
CONSTITUTION: In a color display device (l), 
two cells (Cl) of any one of the three colors 
R, G, and B are used, and one each of the other 
cells (C2), (C3) are used for the two remaining 
colors, respectively; the four cells (Cl), (Cl), (C2) 
and (C3) are arranged approximately in a matrix 
to form a pixel PIX, and multiple pixels PIX are 
arranged approximately in matrix, wherein the two 
cells (Cl), (Cl) of the same color among the cells 
(Cl, (Cl), (C2) and (C3) constituting one pixel 
are arranged in a scanning direction or at right 
angles to the scanning direction. 
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etarochromatic display („ „ hieh J ££L CI I C2 an l£ inTT ~ f T "* (C1 "> In ,he 
famed the pixel (PIX) ^ has „ C£^^^t»?T °'f 



[Detailed Description of the Invention! 
[0001] 1 



cauT^ fr ° m CC11S each eel, (it is hereafter 

becomes which 'cell of th foj ^db f ^ G (Green) « ™ A 8 ( Blue >> * 

electrochromatic diso av whict hi P ™ ° f Whch Color a ceI1 is arran 8 ed > and a 

[0004] P y easy atTan g eme n l of control more is desired. 

conve ; tionai cdi — * ^ » ^ s . 

cells serve as the ZnZ%^£^^^ V* ""l 3 ^ cell, and a blue cell, since two 

in the direction o^^toctn^tZZS \ ' ' Mme C ° l ° T * made t0 be a ™* ed 
arrangement (i -iv> in case the mfl^A, '" ] l " 0356 the munber of S reen cells of <*» 

SSS^iSn^MSLSTSSriS J"" * ^ 1 o,ue ce„s for 

blue celi is arranged In a tow^left « 1 a blu een7, g ' ' " ? ' S " W left cell, a 

the green cell in tt» - ^° ge<i *" up|,er ri S hl cel1 ' what ^ arranged 

draw l 7 SS2? B tS e r n K? h a ' T " ^ C °" Ven,i ° nal *«™**°™«c display is shown in 
^l^^Jl^^^"^ 20 « '"P"* *. outside 

for g,Z data storages to ZZ„L ' £2 °™ "?? m P u,,ed *»> «" outride Memory MG 

«™ r ~nr E £h™ 

which outputs data-storaee addre« lr>u> , i ♦ 8 \, ' ^7 MR 1116 memorv ad dress circuit 21 

selection signal Sc co W sTde SLt? read-out address signal ADR, Column (column) 

chooses th^l^^^^^l^ 1 f 10 Colour - selecti °n signal Sr which 

Column selection s2s^ And clur tw, low .^ T Jf low side seIectlon circu '^ 23 to output, 
chooses the memo^o ^S^^S^^ T °7 J 6 ** 011 c 24 whi <* 

memory MB for data storage Mr InS^L ^ ° uM * baSed md should 0Ut P ut data > Each 
out senal/parallel conv £K ofTecTlorTtil ^ P^^^venion circuit 25 which carries 

[0007] Next, operation of a electrochromatic display 20 is explained with reference to drawing 6 . in this 



case - already each memory MB for data storages, MG, and MR **** - corresponding color data 
shall be memorized 

[0008] First, operation in the case of outputting the data of a column 1 is explained. The column side 
control circuit 22 is the column selection signal Sc corresponding to the column number 1 . It is the 
colour-selection signal Sr corresponding to [ output to the memory selection circuitry 24 and the low 
side selection circuitry 23, and / by this ] the low number I in the low side selection circuitry 23 It 
outputs to the memory selection circuitry 24. 

[0009] consequently, memory MR for red data storages the red data DR (refer to drawing 6 (b)) 
co.Tespond.ng to "the column number 1 and the low number 1" in the memory selection chantry 24 are 
remembered to be choosing - memory MR for red data storages data read-out address signal ADR of 
drcuk 25 017 CirCUlt 22 " being bESed " ^ DR !t ° UtputS t0 Parallel/serial-conversion 

Sr^il' ^HT^t SCleCti ° n Cir0uitry 23 is ±c colou ™election signal Sr corresponding to the low 
number 2 It outputs to the memory selection circuitry 24. consequently, memory MB for blue data 

1 u!Zr^ ■ ^ " ° B (r f Cr t0 draWing 6 (b)) con - es P° n ding to "the column number 1 and the low 
number 2 m tiie memory selection circuitry 24 are remembered to be choosing - memory MB for blue 

22i hrT 5 read J 0Ut addrCSS Slgnal ADR ° {th * memor y address circuit 21 - being based - blue 
data DB It outputs to the parallel/serial-conversion circuit 25 

[001 1] Hereafter all the color data (red and blue) about the column number 1 are similarly outputted to 
Uie para lel/senal-conversion circuit 25, and the parallel/serial-conversion circuit 25 is outputted to the 

fnrTn! th J" T '"""J* 6 the COl ° r data of ^ column number 1 as a <*» data CD of serial data. 
[0012] Then the column side control circuit 22 is the column selection signal Sc corresponding to the 
column number 2. Outputting to the memory selection circuitry 24 and the low side selection circuitry 

olut ^ S f Ct, ° n drCuitry 23 is ^ colou ^election signal Sr of the low number 1. It 

outputs to the memory selection circuitry 24. 

[0013] consequently, memory MB for blue data storages the blue data DB (refer to drawing 6 (c)) 

remX^f vf C ° 1Umn nUmbCr 2 31,(1 thC l0W nUmber 1 " m memor V se ^^ion circuitry 24 are 
emembered to be choosing - memory MB for blue data storages data read-out address signal ADR of 
«e memory address crcuit 21 - being based - blue data DB It outputs to the parallel/serial-conversion 

^^U^!!^ 1 ^ 011 Cir , CUitry 23 iS C0l0Ur - selectlon ^ Sr corresponding to the low 
stor es the .rccn 1 ° n^™^ 'f^ 1 ^ 24 ' consequently, memory MG for green data 
storages the green data DG corresponding to "the column number 2 and the low number 2" in the 

Tc^rltTT C1FCU r 24 10 draWmg 6 (C)) « umbered to be choosing - memory MG 
for green data storages data read-out address signal ADR of the memory address circuit 21 - bemg 

1001 5] AH the color data (blue and green) about the column number 2 are outputted to the parallel/serial- 
SoTSTo f th UU 2 he o reaften Thereb * tHe P-Hcl/serial-convcrsion circuit 25 ^ 4 

mil «m u ° t P r mbCr 2 J° ^ ddver Which is not illus ™ ed as a cell data CD of senal data. 

da* f rom *e outSe ^° matlC , d : SP,a r 20 ° UtpUtted Cel1 data CD one b V °" e based on the color 
aaia irom Uie outside, and showed the color picture 

[0017] 

Klt^^^^ ^ ^ InVe ; ti0 u ] ThC ""n^ 1 differed «" every column, even if it was 
co! 0 Tda^ ead tn lZrTu C ° l °\ m tHe ab ° VC ^ the conventiona l electrochromatic display, the power 
to £d£mt£ ?, P* alIe " senal -'°" v ™°n crcuit based on both column number and low number had 
^tit^^^T^^^ mem0ry controllin S [ whi <* controls the read-out sequence of 

Z nuTbe7nf ^ , °T S ° f haVmg memorized coI <* data ], and there was a flume tLble that 
ine number of control circuits also increased. 

iHml^S 00 ; C ° ntr u 0l i S 6aSy f ° r thC pUrp0Se 0f this invention > is to offer the 
[0019] ^ ° Ut nUmbCr 0f COntro1 circuits - 



n order o t ° ^ CX?lam0Ty of * is invcnti °n » ^own in drawin- 1 

In orde to solve the above-mentioned technical problem, this invention is the cell Cl of any 1 color ' 
among the cells of three colors of R, G) and B. Two pieces are used. The cell C2 of other rlo cotrs and 
^ S ° nC Pf* at a time, respectively. Four cells Cl. Cl, C2, and C3 In the electrochromSc ' 
display 1 which has arranged m the shape of an abbreviation matnx, formed Pixel PIX and has aLged 

aSTd STS W "J* "W? 3bbreViati0n matrix ^ cdl Cl which consti Jes Pixemx 
Cl C2 and C3 They are two cells Cl of the same color inside. It arranges, arranges and constitutes in 
the direction which carries out an abbreviation rectangular cross with a scanning direct™ or a c^nL 
direction. Here, drawmg 1 (a) is two cells Cl of the same color. The case where the sc™ direXn 
has been put m order and arranged in the direction which carries out an abbreviation I^^Zs 

[0020] 

^^ ] ^Ti^ °? C sa u mc u colorare P ut ™ °"ler and arranged among the cells which 
d ?S or * the , dlre ° 100 WhlCh Cames 0ut an a bbreviation rectangular cross with a scanning 

st e „ i? ,/ nmng d '[ eC ! 10n aCC ° rding l ° UliS inVenti0n > the CeI1 of ™* "lor is always in the 
same position (for example, low position) to a scanning direction irrespective of a scannine position ffor 

Son% C o° r h POSItl ° n) k j ^ l ° ChangC a ^ COntro1 acc °"^ lo a'sc nX 

[0021] becomes easv 211(1 a control circuit can be simplified. 

£^l^ to n Mi ^ l !, eX, ?y- le ° f thiS inV6nti0n iS eXplained With reference t0 a draw ^ Cell 
3,^! of 4 cel1 methods of this example is shown in drawing 2 . 

1 hw »ii c 1S 6 T Ple ' ^ U Constitutes 1 P«el from four cells combining a red cell, a green cell and 

made Tot ZZlZ"^ ^ " ShoWn in d ™™* * . L cell of the fame colo/T 

made to be arranged lengthwise (the direction of a column). As for cell arrangement (i -iv) in case the 
number of green cells of cell arrangement (i -iv) in case the number of blue cdls isiwo and win- 2 
piecLTwT n§ 2 (CX ^ Ied Ce " ° f draW,ng 2 (3) 18 Ce " ^-ent in the case™ ? bcing two 
[0023] The example of cell arrangement on the display screen at the time of using two blue cells for 
drawmg 3 ,s shown. In the case of drawmg 3 (a), a blue cell is arranged in an upp^ left dl a blue cell 

ell rieloweV 1Z S ^ * "* "J * ^ » ^ ^ ^ Wh * ^ ™Si the ^ 
ce ,n toe lower right cell, and was made into 1 pixel (cell arrangement in drawing 2 (a) (7)) is arranged 

n tl shape of a matrix, and the display screen DSP is constituted. In this case, the well of 
SSfi -5 llluStratl0n ' column number a low number = the case of 14 is shown 
SaDE ^^wTh'tH 0 " ? ^ ^P 3 ' P, 311 ° f 2 electr °chromatic display is shown in drawing 4 . blue 
data TrT* 7n electrochromatic display 10 was inputted from the outside Memory MB for blue 

data storages to memorize green data DG inputted from the outside Memory MG for green data storages 
?* DR inputted from the outside Memory MR for red dafa ^^^SlS 

^MW^r"?*?^ ^ M f mem<>ry addrCSS drCUit 1 1 which ontpul, data storage 
add, ess ADW / dato read-out address signal ADR, The column side control circuit 12 which outputs the 
column selection signal Sc and SC. Column selection signal Sc Memory selection s gnTsM for 
hoo ing the memory for data storages which should be based and shoSd output datf The memory 
^a l£ ClrC , U,try 1 3 t0 ° UtPUt '- EaCh mem0ry m f0r data stora ^ and MR It has thT 
^S^^S^l C1 T ! 4 ^ Carri6S ° Ut >™ V ^« inversion of the color data by 
Kail Ne nnS ° Ut ' l n d 15 ° UtpUtted 35 3 Cdl data < indicative data )> -nd is constituted, 

case ^ ead v P each" ° f 3 deC ^°™ tlc **** 10 is explained with reference to drawing 3 . in this 
betn» m^onVed ^ r ^ ^ St0r3geS ' MG ' M **** ~ corresponding color data 

L°orbTue Ted M 17^7 "I ^ C T itry 13 in COlumn which has » odd ""rnber the 
rurn ot blue, red, blue and red [ - ]'■ - color data - the memory MB for data storages MG and MR 

*re*7 "b VeZ I? S ° ?*! f may . re3 ? > "* in C ° lumn Which has an even numbefth'e ttS of ^ 
green, blue, and green [ - ]« color data - the memory MB for data storages, MG, and MR from \ it 



shall operate so that it may read 

[0026] First, operation in the case of outputting the data of a column 1 i< evniain^ ti.. „ ■ 
=^ 

SSSKS^^S^." to CirCUU 1 1 - bemg ^ " b,Ue ^ ° G K to the 

IT 1, mem ° r u- ^ R f ° r red data stora 8 es the red data DR (refer to drawing 3 (b)) which are color 
da a of the power which reads the memory selection circuit* 13 to the degree^ low number 2? 
corresponding to "the column number 1 - are remembered to be choosing - ^Lo^^Z red data 
forages data read-out address signal ADR of the memory address circuft 1 1 - being bSed - red 2* 
DR It outputs to the parallcl/serial-conversion circuit 14 8 

Sil£ r r e f ^ C ° l0r data (b,Ue "* red) ab0ut °* column nui "ber 1 are outputted to the 

parallel/senal-conversion circuit 14 by updating a low number similarly Thereby the paTallel/lerial 

IZZSZ^E? * e C0l0r data of the column number 1 toL ^^^^ 

m d e e m C e ° ntrol ^ is c °l^n selection signal Sc corresponding to the column 

storages wh ^ £ m^S?!^ n 11 ^^ntly, memory MB for blue data 

storages wnicti has memorized the power blue data DB (refer to drawing 3 fctt whirh th* m*™™, 
selection circuitry 13 corresponds to "the column number 2", ^^^^X^St 1) 

S " Z or 2 fo h rblu H e data *° rages data read - out address ^ l * L d L 

circu 1 1 - being based - blue data DG It outputs to the parallel/serial-conversion circuit 14 
A^JfT' mem0r * I * R for red data s ^ages the red data DR (refer to drawing 3 S)w n ich are color 
data of the power which reads the memory selection circuitry 13 to the decree f= low Itr ^ 
corresponding to "the column number 1" are remembered ^ ^S^L^^S^ data 
forages data read-out address signal ADR of the memory address circuit 1 1 Ting baLd - red data 
DR It outputs to the parallel/serial-conversion circuit 14 g 

b \ 3 l0W n r her > the memory Sdecti0n circuitr y 1 3 outputs all the 

outouti ni ' red ) about column number 2 to the parallel/serial-conversion circuit 14, and 
outputs the parallel/senal-conversion circuit 14 to the driver which does not illustrate the color dSTof 
the column number 2 as a cell data of serial data "msiraie me color data ol 

H Jd h r;nH e i eCtr , 0Chr0ma 1 tiC d * Play 10 ° UtpUtS a Cdl data 01le ^ one based °" the color data from 
™«S eler' the od? ^ " ^ <*" ° f the Same Color > low »™*er is 

a^talm^ h rT f ° r nUmbCr 3CCOrding t0 this exam P ,e 45 me "tioned above, if 

wSa n th C e r ^ C ° l0r *? t0 rCad WiH a,S ° be determined - Theref ^. ^nce 
ZZZ ^n ^ u C !ff ° f an above - me ntioned example to always read blue data when the 

Znlt I Q n"r ber K S ° dd ' 3nd jUSt t0 read rCd ° r *™ data accord ^ to a column number when 
prepa^a bw s de T^" ^ ^ beC ° meS eaS * and si » ce '< is *>t necessary to 

?0034 It k 1 S T CUCmUy CtC - !t b6C0meS P0ssible t0 cut down the number of circuits 
iotor dl u" l el l Ctl ° n Slgnal SC ° f the column side confr °l circuit 12 about the memory for 

Love^lT \ hich should <>»tp»t color data to the parallel/serial-conversion circu tuTnSe 

t^e parallel/serial-conversion circu* 14 was outputting the color 
signal Sc) the na iS2, ^ °" C ° lWm select ion-signal Sc' (= column selection 

MR ft U L« P ^ el ^ enal - conve ™°n circuit 14 The memory MB for color data storages, MG and 
MR It ,s also possible to constitute so that the color data outputted to shell **** (oarallel) mav be 
mcorpo, ated one by one> may be reaiTang£d ^ h outp P t ^ a osnen^ (parallel) may be 

^SiSSX; dlt H 3b °7 exampIe \ alth ° Ugh the Case Where the cel] of ^ same color was arranged 
co lo may b ^Lt?*Z° f a '°J um ?> was «PWned. it is also possible to constitute so that the same 
may be arranged m a longitudinal direction (the direction of a low). For example, if the same color 



memory for power data storage, which reads color data only by the column number * 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing I] It is principle explanatory drawing of this invention 
Drawing 2] It is explanatory drawing of cell arrangement of an example 
Drawing 4 It £ th^T^! ° f ^ ^ m ^ msM ° n *e display screen of an example. 



[Drawing 5] It is explanatory drawing of the conventional cell arrangement 
E 9 ! |! ITiTt? &mda l ° f±C piXel arran S ement °n ^ conventional display screen. 
SS^ffi di s e plI°y Ck dl3Bram Sh ° Wmg ^ C ° mP0S,t,On ° f thC ^ ° f the 



[Description of Notations] 
1 - Electrochromatic display 
01,01,02, and C3 - Cell 
PIX - Pixel 

10 - Electrochromatic display 
11- - Memory address circuit 

12 ~ Column side control circuit 

13 - Memory selection circuitry 

14 Parallel/serial-conversion circuit 
ADW - Data-storage address signal 
ADR Data read-out address signal 
CD - Cell data (indicative data) 

DB - Blue data 
DG »- Green data 
DR ~ Red data 

MB - Memory for blue data storages 
MG Memory for green data storages 
MR ~ Memory for red data storages 
Sc and Sc' -- Column selection signal 
SM Memory selection signal 



[Translation done.] 
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Figure A 
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